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Page 2, column 1, lines 1-19 
[Claims] 

[Claim 1] A liquid crystal panel holder located between a 
liquid crystal panel and a backlight of a liquid crystal 
display apparatus including a backlight, comprising: 

a diffusion plate for diffusing light from the 
backlight ; and 

backlight retaining means located on a side of the 
backlight , 

wherein the diffusion plate and the backlight 
retaining means are integrally formed of a resin. 

[Claim 2] A liquid crystal panel holder according to claim 
1, further comprising a frame body for laminating a liquid 
crystal panel, which is integrally formed with the diffusion 
plate to surround the diffusion plate. 

[Claim 3] A liquid crystal panel holder located between a 
liquid crystal panel and a backlight of a liquid crystal 
display apparatus including a backlight, comprising: 

a diffusion plate for diffusing light from the 
backlight ; and 

a frame body for laminating a liquid crystal panel, 
which is integrally formed with the diffusion plate to 
surround the diffusion plate. 
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Page 2, column 1, line 23 to column 2, line 11 

[Claim 5] A liquid crystal display apparatus including a 

backlight , comprising : 

a liquid crystal panel having a front surface and a 
back surface; 

an outer frame located on the front surface side of 
the liquid crystal panel; 

an optical sheet located such that a front surface 
thereof is opposed to the back surface of the liquid crystal 
panel; 

a liquid crystal panel holder located such that a 
front surface thereof is opposed to a back surface of the 
optical sheet; 

a backlight provided on a back surface side of the 
liquid panel holder; and 

reflection means provided on a side opposite to the 
liquid crystal panel holder with respect to the backlight, 
wherein : 

the liquid crystal panel holder includes a diffusion 
plate for diffusing light from the backlight, backlight 
retaining means for retaining a lamp, which is provided on 
the side of the diffusion plate facing the backlight, and a 
frame body for laminating a liquid crystal panel, which is 
integrally formed with the diffusion plate to surround the 
diffusion plate, 

the diffusion plate and the backlight retaining means 
are integrally formed of a resin, and 

the outer frame, the frame body, and the reflection 
means are laminated. 

[Claim 6] A liquid crystal display apparatus including a 
backlight , comprising : 

a liquid crystal panel having a front surface and a 
back surface; 
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an outer frame provided on the front surface side of 
the liquid crystal panel; 

an optical sheet having a front surface located to 
oppose the back surface of the liquid crystal panel and a 
back surface; 

a liquid crystal panel holder having a front surface 
located to oppose the back surface of the optical sheet and 
a back surface; 

a backlight located on the back surface of the liquid 
panel holder; and 

reflection means provided on a back surface side of 
the backlight, wherein: 

the liquid crystal panel holder includes a diffusion 
plate for diffusing light from the backlight, and a frame 
body for laminating a liquid crystal panel, which is 
integrally formed with the diffusion plate to surround the 
diffusion plate, and 

the outer frame, the frame body, and the reflection 
means are laminated. 

Page 2, column 2 , line 50 to page 3, column 3, line 32 
[Means for Solving the Problems] A liquid crystal panel 
holder according to the invention defined by claim 1 is 
located between a liquid crystal panel and a backlight of 
the liquid crystal display apparatus including a backlight, 
and includes a diffusion plate for diffusing light from the 
backlight and the backlight retaining means provided on a 
side of the backlight . The diffusion plate and the 
backlight retaining means are integrally formed of a resin. 

[0007] According to the invention defined by claim 1, the 
number of components decreases since the diffusion plate and 
the backlight retaining means are integral. Thus, a liquid 
crystal panel holder with a reduced assembling cost and 
component cost can be provided. 
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[0008] A liquid crystal panel holder according to the 
invention defined by claim 2 further includes a frame body 
for laminating a liquid crystal panel which is integrally 
formed with the diffusion plate to surround the diffusion 
plate, in addition to features in a structure of the 
invention defined by claim 1. 

[0009] According to the invention defined by claim 2, the 
frame body integrally formed around the diffusion plate can 
laminate a liquid crystal panel. Thus, a liquid crystal 
panel holder which can laminate a liquid crystal panel on 
the diffusion plate and give stiffness to a liquid crystal 
panel without increasing the number of components can be 
provided . 

[0010] A liquid crystal panel holder according to the 
invention defined by claim 3 is located between a liquid 
crystal panel and a backlight of the liquid crystal display 
apparatus including a backlight, and includes a diffusion 
plate for diffusing light from the backlight and a frame 
body for laminating a liquid crystal panel, which is 
integrally formed with the diffusion plate to surround the 
diffusion plate. 

[0011] According to the invention defined by claim 3, the 
frame body integrally formed around the diffusion plate can 
laminate a liquid crystal panel. Thus, a liquid crystal 
panel holder which has a reduced number of components for 
laminating a liquid crystal panel on a diffusion plate and 
can give stiffness to a liquid crystal panel can be provided. 

Page 3, column 3, line 42 to column 4, line 32 

[0014] A liquid crystal display apparatus according to the 

invention defined by claim 5 is a liquid crystal display 
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apparatus including a backlight, comprising: a liquid 
crystal panel having a front surface and a back surface; an 
outer frame located on the front surface side of the liquid 
crystal panel? an optical sheet located such that the front 
surface thereof is opposed to the back surface of the liquid 
crystal panel; a liquid crystal panel holder located such 
that the front surface is opposed to the back surface of the 
optical sheet; a backlight provided on the back surface side 
of the liquid panel holder; and reflection means provided on 
a side opposite to the liquid crystal panel holder with 
respect to the backlight, in which the liquid crystal panel 
holder includes a diffusion plate for diffusing light from 
the backlight, backlight retaining means for retaining a 
lamp, which is provided on the side of the diffusion plate 
facing the backlight, and a frame body for laminating a 
liquid crystal panel, which is integrally formed with the 
diffusion plate to surround the diffusion plate, the 
diffusion plate and the backlight retaining means are 
integrally formed of a resin, and the outer frame, the frame 
body, and the reflection means are laminated. 

[0015] According to the invention defined by claim 5, the 
backlight retaining means integrally provided with the 
diffusion plate can retain the backlight. A liquid crystal 
panel is laminated on the diffusion plate by the frame body 
integrally formed to surround the diffusion layer. The 
outer frame, the frame body, and the reflective plate are 
laminated. Thus, a liquid crystal display apparatus with a 
reduced number of components, high stiffness, and a reduced 
production cost and component cost can be provided. 

[0016] A liquid crystal display apparatus according to the 
invention defined by claim 6 is a liquid crystal display 
apparatus including a backlight, comprising: a liquid 
crystal panel having a front surface and a back surface; an 
outer frame provided on the front surface side of the liquid 



SHUSAKU YAMAMOTO 



03R00403 

crystal panel; an optical sheet having a front surface 
located to oppose the back surface of the liquid crystal 
panel and a back surface; a liquid crystal panel holder 
having a front surface located to oppose the back surface of 
the optical sheet and a back surface; a backlight located on 
a back surface side of the liquid crystal panel holder; and 
reflection means provided on a back surface side of the 
backlight, wherein: the liquid crystal panel holder includes 
a diffusion plate for diffusing light from the backlight, 
and a frame body for laminating a liquid crystal panel, 
which is integrally formed with the diffusion plate to 
surround the diffusion plate, and the outer frame, the frame 
body, and the reflection means are laminated. 

[0017] According to the invention defined by claim 6, the 
liquid crystal panel is laminated on the diffusion plate by 
the frame body integrally provided around the diffusion 
plate, and the outer frame, the frame body and the 
reflective plate are laminated. Thus, a liquid crystal 
display apparatus with high stiffness, and a reduced 
assembling cost and material cost can be provided. 

Page 4, column 5, lines 17-45 

[0025] A liquid crystal panel holder 30 includes a 
diffusion plate 31, a frame body integrally formed with the 
diffusion plate to surround the diffusion plate 31, and 
protrusions 32 provided in the frame body, on the four 
corners of the diffusion plate 31, on a front surface facing 
the liquid crystal panel 22, and a lamp holder 33 provided 
in long sides of the frame body on a surface facing the 
backlight. Screw holes for fixing a reflective plate 28 is 
provided in the liquid crystal panel holder 30. In order to 
improve a uniformity of luminance of the lamp 26, a side of 
the diffusion plate 31 facing a lamp is processed with dot- 
printing, or a dot-printed sheet is attached thereto. A 
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surface of the diffusion plate 31 facing the liquid crystal 
panel 22 may be processed with graining or formed into a 
lens-shape in order to serve as an optical sheet. The 
protrusions 32 engage with engaging portions provided in the 
liquid crystal panel 22 on a side facing the liquid crystal 
holder 30 and define a relative position of the liquid 
crystal panel 22 to the liquid crystal panel holder 30. The 
lamp holder 33 has semicircular notches matching outer 
diameters of rubber covers provided at both ends of the lamp 
26 with a space matching the space between the lamps in 
order to hold a plurality of lamps 26 provided in the 
vicinity of the reflective plate 28. 

[0026] A material of the liquid crystal panel holder 30 may 
be any resin as long as it can be integrally formed and not 
limited to a specific material. For example, an acryl resin, 
a polycarbonate resin, a polyethylene terephthalate , an 
epoxy resin, a polyesther resin or the like may be used. 
Also, these resins may be blended to be used. 

[0027] The lamp 26 is a cold-cathode tube lamp or a hot 
cathode-tube lamp suitable as a backlight light source of 
the liquid crystal panel 22. 

Page 4, column 6, lines 31-38 

[0032] A predetermined number of lamps 26 are inserted into 
the lamp holder 33 of the liquid crystal panel holder 30. 
Since the liquid crystal panel holder 30 and the lamp holder 
33 are integrally formed, the positions of the lamps 26 are 
defined by the liquid crystal panel holder 30. As described 
above, the position of the liquid crystal panel 22 is 
defined by the liquid crystal panel holder 30. Thus, a 
relative position of the lamp 26 and the liquid crystal 
panel 22 is determined. 
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Page 5, column 7 , lines 2-24 

[0036] The lamps 26 are provided with sufficient 
electricity for emitting light and the lamps 26 emit light. 
The light emitted by the lamps 26 is controlled by the shape 
of the reflective plate 28 and has a uniform luminance. 
Luminance of the uniform light is further unified by the 
diffusion plate 31 integrally formed of a resin. This 
diffusion plate 31 also shields the lamps 26 such that the 
outer shape thereof cannot be directly seen from the liquid 
crystal panel 22. Luminance of light passed through the 
diffusion plate 31 is further improved and also unified by 
the optical sheet 24. The liquid crystal panel 22 is 
irradiated with the light from the back surface thereof. A 
character or an image formed on the liquid crystal panel 22 
by irradiating with light can be confirmed with eyes from 
the front surface of the liquid crystal panel 22. 

[0037] As described above, in the liquid crystal display 
apparatus according to an embodiment of the present 
invention, positions of the lamps 26, i.e., a light source 
for irradiating the liquid crystal panel 22, and the liquid 
crystal panel 22 are defined via the liquid crystal panel 
holder 30. Thus, a uniform luminance can be implemented 
more easily. Since the diffusion plate 31 and the lamp 
holder 33 are integrally formed of a resin, the number of 
the components can be reduced and the assembling cost and 
the production cost can be reduced. Further, a frame body 
of the liquid panel holder 30 and a diffusion plate having a 
plate shape are integrally formed of a resin, and thus a 
liquid crystal display apparatus including stronger 
stiffness can be provided. 

Page 5, column 7, lines 31-39 
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[0039] With reference to Figures 6 and 7 , a liquid crystal 
panel holder 34 includes a diffusion plate 31 having a 
plate -like shape with a frame body integrally formed around, 
protrusions 32 provided in four corners of the diffusion 
plate center portion on a surface of the frame body facing 
the liquid crystal panel 22, and an engaging portion 35 
provided on the frame body on the side of the frame body 
facing the backlight. The engaging portion 35 is a groove 
having a size matching an outer diameter of the lamp holder 
38. The lamp holder 38 engages with the engaging portion 35 
to define the relative position of the lamp holder 38 to the 
liquid crystal panel holder 34. 

page 6 
[Figure 2] 
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PROBLEM TO BE SOLVED: To obtain a holder for a liquid 
crystal panel having a small number of parts at a low 
production cost and a low member cost and to obtain a liquid 
crystal display device. 

SOLUTION: The holder 30 is disposed between the liquid 
crystal panel 22 of a liquid crystal display device with a 
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which diffuses light of the lamps 26 and lamp holders 33 
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lamp holders 33 are molded from a resin in a body. 
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